Effects of substance P on rate and perfusion pressure in the isolated guinea pig heart.
Negative chronotropic and vasodilator responses of the isolated perfused guinea pig heart to substance P (SP) were evaluated. Bolus injections of 2.5, 25 and 125 nmol of SP caused a dose-dependent bradycardia, with the largest dose decreasing heart rate by 53% of base line. Pretreatment with 1 microM atropine blocked the negative chronotropic response to 25 nmol of SP. Pretreatment with 0.5 microM neostigmine lowered base-line heart rate and potentiated the negative chronotropic response to 25 nmol of SP. A potent vasodilator response to SP was demonstrated after elevation of base-line perfusion pressure with 1 microM [Arg8]vasopressin or 40 mM KCl. The vasodilator effect of SP was dose-dependent and occurred at much lower doses than required to affect heart rate. The ED50 for vasodilation was less than 1 pmol in both preparations. In hearts with vascular tone increased by vasopressin, atropine (1 microM) decreased the maximum vasodilator response to SP by 23%, but neither atropine nor a combination of 10 microM cimetidine and 1 microM chlorpheniramine affected the ED50 for SP. These results suggest that SP causes bradycardia by stimulating cholinergic neurons and coronary vasodilation by some mechanism not involving either acetylcholine or histamine. Acetylcholine may, however, contribute to the maximum vasodilator response to SP.